Thyroid hormone enhances the formation of synapses between cultured neurons of rat cerebral cortex.
1. Thyroid hormones play important roles in the development of the brain. Increasing evidence suggests that the deprivation of thyroid hormones in the early developmental stage causes structural and functional deficits in the CNS, but the precise mechanism underlying this remains elusive. In this study, we investigated the effects of thyroid hormones on synapse formation between cultured rat cortical neurons, using a system to estimate functional synapse formation in vitro. 2. Exposure to 10(-9) M thyroid hormones, 3,5,3'-triiodothyronine or thyroxine, caused an increase in the frequency of spontaneous synchronous oscillatory changes in intracellular calcium concentration, which correlated with the number of synapses formed. 3. The detection of synaptic vesicle-associated protein synapsin I by immunocytochemical and immunoblot analysis also confirmed that exposure to thyroxine facilitated synapse formation. 4. The presence of amiodarone, an inhibitor of 5'-deiodinase, or amitrole, a herbicide, inhibited the synapse formation in the presence of thyroxine. 5. In conclusion, we established a useful in vitro assay system for screening of miscellaneous chemicals that might interfere with synapse formation in the developing CNS by disrupting the thyroid system.